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REMARKS 

I. Introduction 

On September 8, 2006, Applicant submitted an Amendment and Reply Under 
37 C.F.R. § 1 .1 16 in response to rejections made in the Office Action of March 9, 2006 
(hereinafter "the Office Action"). In the October 5, 2006, Advisory Action the Examiner 
refused to fully consider Applicant's Amendment and Reply. To ensure full consideration of 
the arguments and accompanying documents, Applicant provides herewith the present 
Amendment and Reply containing claims, arguments and cited documents identical to those 
presented in the Amendment and Reply of September 8, 2006, with a concurrent Request for 
Continued Examination. 

In the Office Action, claims 23-24 are rejected as allegedly obvious over US Patent 
No. 5,298,420 ("'420 patent"), in view of Goto et al, Blood, 84(6): 192201 930 (1994) ("Goto 
et a/."). Additionally, claims 13 and 15-22 are rejected for failing to meet the written 
description requirement. 

Applicants respectfully request reconsideration of the present application in view of 
the reasons that follow. 

II. Amendments to the Claims 

In the Office Action, no new claims have been added or amended. Upon entry of this 
amendment, claims 13 and 15-24 will be under examination. 

A detailed listing of all claims that are, or were, in the application, irrespective of 
whether the claims remain under examination in the application, is presented, with an 
appropriate defined status identifier. 

III. Rejection of the Claims Under 35 U.S.C. 103(a) 

Claims 23-24 are rejection as allegedly obvious over the '420 patent, in view of Goto 
et al. In particular, the claims are rejected because: 
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[i]t would have been prima facie obvious to one of ordinary skill in the art 
... to perform a method of inhibiting B lymphocyte activation (by killing 
the lymphocyte) for the treatment of an autoimmune disease, comprising 
administering a monoclonal antibody, as taught by the ['420] patent, 
employing the humanized monoclonal antibody HM1.24 which binds SEQ 
ID NO:l, as taught by Goto, T., et al. as the specific monoclonal antibody. 

Office Action at 3. Applicants respectfully disagree. 

To establish a prima facie case of obviousness, there must be: (1) some suggestion or 
motivation to modify the reference or to combine reference teachings, (2) a reasonable 
expectation of success, and (3) when combined, a teaching or suggestion of all the claim 
limitations in the prior art references. See MPEP §2143 (Aug. 2001). "Both the suggestion 
and the reasonable expectation of success must be founded in the prior art, not in the 
applicant's disclosure." In re Vaeck, 947 F.2d 488, 493 (Fed. Cir. 1991). 

Goto describes use of an anti-HMl .24 antibody to identify a marker of late stage B- 
cell maturation but does not teach or suggest administering the antibody to inhibit lymphocyte 
proliferation. This deficiency, however, is not taught in the '420 patent. 

The '420 patent demonstrates that immunosuppression can be established by the use 
of antibodies which bind epitopes that are specific extracellular regions in 5 membrane- 
binding types of Ig molecules. See the '420 patent at col. 3, lines 10-30. In other words, the 
'420 patent describes that migis-5 and -|a antigens are useful because all B cells pass through 
a stage where they produce IgM and IgD, and that migis-y is useful because a large amount of 
IgG is present in an organism and any antibody whose epitope is migis-y is useful to any IgG 
subclass since the sequence of migis-y in 4 subclasses of IgG are the same. The teachings in 
the '420 patent, however, do not extend beyond targeting migis epitopes and not all B cell 
epitopes are migis epitopes. And since the presently claimed invention does not recite the use 
of the membrane-binding type of Ig molecule-binding antibody, there is no motivation to 
combine the cited references with a reasonable expectation of successfully employing the 
antibody recited in the claims in a method for inhibiting lymphocyte activation. 

Furthermore, as previously stated, the '420 patent describes cytotoxic activity as a 
preferred embodiment of immunosuppression (see '420 patent at col. 6) but doesn't describe 
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methods other than cytotoxic activity as a means of immunosuppression. But as stated in 
applicant's last response, the presently claimed invention does not recite the use of such 
cytotoxic activity. 

Therefore, for at least these reasons, the obviousness rejection should be withdrawn. 

IV. Rejection of the Claims Under 35 U.S.C. 112 

Claims 13 and 15-22 are rejected under 35 U.S.C. § 1 12, first paragraph for allegedly 
failing to meet the written description requirement. In particular, the claims are rejected 
because "the specification provides insufficient evidence that the antibody employed in the 
claims could bind T lymphocytes as is required by the claimed method." Office Action at 3- 
4. Applicants respectfully traverse this ground for rejection. 

Goto et al. describes using peripheral blood obtained from a healthy person and 
stimulating it with PWM. P WM is a creatine molecule often used as a mitogen which 
stimulates immunocytes, similarly to Con A and HAP as used in the present invention (for 
example, see, the enclosed Clinical and Diagnostic Laboratory Immunology, 1998, 5, pp. 105- 
1 13, APPENDIX A). But according to the result obtained using the PWM stimulated 
peripheral blood, expression of the HM1.24 antigen in the peripheral cells was not observed 
until 10 days after stimulation. See Goto at page 1926, right column and Fig. 3, at page 1927. 
The applicant considers that Fig. 2 does not refer to T-cells. 

It was later revealed, however, that the binding difference could also have been caused 
by a difference in the threshold setting of FACS used in the analysis. In fact, afterwards, the 
molecule shown as SEQ ID No: 5 was internationally recognized as a cell marker, and an 
authorized expression profile was described in literature (see, the enclosed Cellular 
Immunology, 2005, 236 pp. 6-16, APPENDIX B). According to the expression profile, it is 
clear that both inactivated T-cells and activated T-cells express the HM1.24 antigen (see 
Table 5 on page 11). 
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Lastly, the tested cells in the Goto reference were not concentrated by purification as 
T-cell fraction while in the present invention, the concentration was carried out. Therefore, 
the sensitivity in the Goto reference was too low for detection. 

Therefore, for at least these reasons, the written description rejection should be 



Applicant believes that the present application is now in condition for allowance. 
Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 
telephone interview would advance the prosecution of the present application. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, 
to Deposit Account No. 19-0741 . Should no proper payment be enclosed herewith, as by a 
check or credit card payment form being in the wrong amount, unsigned, post-dated, 
otherwise improper or informal or even entirely missing, the Commissioner is authorized to 
charge the unpaid amount to Deposit Account No. 1 9-0741 . If any extensions of time are 
needed for timely acceptance of papers submitted herewith, Applicant hereby petitions for 
such extension under 37 C.F.R. §1.136 and authorizes payment of any such extensions fees to 
Deposit Account No. 1 9-0741 . 



withdrawn. 



CONCLUSION 



Respectfully submitted, 
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In the present study, we examine immunological functioning in normal healthy African-American and 
Latino/Latina adolescents recruited from an inner-city high school and an inner-city clinic. A battery of tests 
was performed with enumerative and functional measures which encompassed both innate and adaptive 
immunity. We found immune differences related to age, gender, and race on both the enumerative and the 
functional immune measures. This data expands the available body of information concerning normal immu- 
nity in healthy adolescents. 



The immune system has most often been studied in relation 
to disease, and much of the normative data has been compiled 
by considering various control groups in different studies. Fur- 
ther, while there is considerable data on immune parameters in 
Caucasian adults, there is much less data available for other 
age groups, such as adolescents, and for other ethnic groups. 

Some researchers have reported normative immune data 
when studying disease processes in adolescent populations (3, 
11, 31, 35). However, since the focus of these studies was not 
normal subjects, the description of the normal controls as well 
as the small number of subjects limit the usefulness of this 
work for providing normative data. More recent studies have 
begun to provide some selective normative immunological data 
with normal, healthy adolescent subjects. For example, in one 
study enumerative (cell phenotype) data from 112 predomi- 
nantly Caucasian (74%) healthy adolescents (ages 12 to 19) 
(40) was examined, while in another study the functioning of 
polymorphonuclear leukocytes in 58 children (aged 6 months 
to 15 years) (15) was examined. Although these studies are 
limited by the fact that they were focused on a single immu- 
nological variable, they are a useful beginning in understanding 
normal adolescent immune status. 

The present study was part of a longitudinal study of behav- 
ior, mood, and immunity in inner-city minority adolescents. 
We evaluated 206 healthy African -American and Hispanic ad- 
olescents, utilizing fresh blood cells and a battery of immune 
assessments which provides data on enumerative and func- 
tional immunological measures. The measures included total 
leukocyte count, counts of both granulocytes and lymphocytes, 
and counts of subsets of the lymphocyte populations, including 
those shown to have implications in certain disease states such 
as human immunodeficiency virus illness. The functional mea- 
sures that were chosen involve in vitro assays only. Therefore, 
no exposure to antigen or other invasive procedure was nec- 
essary. This was thought to decrease subject risk and increase 
participation of subjects. 

This data is characterized in terms of the relationships to 
age, gender, and race within this selected population of healthy 
inner-city youth. Normative data from this type of under-stud- 
ied population has become increasingly important with regard 
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to immune-related diseases. Since the advent of diseases such 
as AIDS, the need for knowledge of immunity in adolescents as 
well as the need for following the progression of this or other 
disease states in this population has increased. 



MATERIALS AND METHODS 

Subjects. This study was approved by the Institutional Review Board of 
UMDNJ-Ncw Jersey Medical School. Informed consent from subjects 18 years 
of age and informed assent from subjects under 18 years of age with informed 
consent from a parent or guardian were obtained. A total of 331 adolescents 
ranging from 12 to 18 years of age participated in the present study. All subjects 
were recruited as part of a project assessing behavior, immunity, and health. Two 
hundred thirteen subjects were randomly recruited from a local public high 
school. One hundred eleven consecutive adolescents who were attending an 
adolescent medicine clinic for a routine physical examination or follow-up for a 
minor medical condition were also recruited. Seven subjects were peer referrals. 
All psychosocial (e.g., age and race) and substance use (e.g., alcohol and to- 
bacco) data were obtained in an interview format. 

A medical history, review of systems, and vital signs were obtained. Potential 
subjects were excluded if they had chronic diseases likely to have substantial 
effects on immunity (e.g., neoplastic, endocrine, or immune disorders) or if they 
were taking medications with known immunologic effects. Subjects with acute 
infections were deferred from study until their symptoms were resolved. Subjects 
presenting with other medical conditions, such as recently resolved minor infec- 
tions, or with other past disorders with possible immune effects (e.g., asthma) 
were studied but not included in these analyses. The occasional adolescent with 
clinically apparent mental retardation, significant neurologic deficits, schizophre- 
nia, or substance abuse or dependence disorders was excluded. 

Medical group evaluation. Each subject was screened by a trained research 
assistant with the Health Symptoms Checklist (18). Vital signs were collected at 
the time of venipuncture. All medically relevant data was reviewed by the phy- 
sicians (J.A.B., S.J.S., and B.R.D.) who made the final consensual determination 
of the subjects' medical status. Subjects were classified into one of the following 
three medical groups: (i) healthy (subject had no medical problems and was not 
taking any medication); (ii) minor medical problem (subject had mild medical 
symptoms such as a cough or runny nose, had had fever within the past week 
[venipuncture was deferred in subjects with current fever], or had taken medi- 
cation for a cold within the past 2 weeks); or (iii) medical problem (subject was 
found to have more significant chronic or current medical problems considered 
likely to be associated with altered immunity). This last group consisted mainly 
of asthmatics who, in the past year, had had an asthmatic attack or utilized 
antiasthmatic medication and of adolescents with a history of a recent infection 
requiring antibiotic therapy. Of the total 331 adolescents studied, 206 were 
classified in the healthy group prior to the analysis of any data. Only the subjects 
in the healthy group were included in the analyses to be described. 

Immunological evaluation. All assays were carried out blind to the subjects' 
medical status. Blood samples were collected in a heparinized syringe (preser- 
vative-free heparin). All the results herein were obtained from the same veni- 
puncture for each subject. Total leukocyte and differential counts were per- 
formed by standard techniques. Phenotypic analysis of lymphocytes, monocytes, 
and granulocytes was performed with heparinized whole blood. Mononuclear 
cells were separated from whole blood by ccntrifugation on a Ficoll-Hypaque 
gradient. These cells were used to assess mitogen-induced lymphocyte stimula- 
tion and natural killer (NK) cell function. Additionally, granulocytic function was 
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determined from granulocytes which were isolated from the remaining erythro- 
cytes by a percoll gradient. 

Cell phenotypes. Cell phenotypes were assessed by flow cytometry with the 
Epics 1 Profile Plus (Coulter Immunology, Hialcah, Fla.). All monoclonal anti- 
bodies were directly conjugated and obtained from Coulter Immunology. The 
antibodies were all used in concentrations of 10 u.1 per 0,10 ml of whole blood. 
O-prep technology was then utilized to process the samples for cytometry. 
Briefly, 50 u.1 of heparinized whole blood was added to 200 u.1 of the appropriate 
antiserum or antiserum combination. Samples were incubated on ice for 45 min, 
and then the erythrocytes were lyscd and the preparation was suspended in 
paraformaldehyde and sheath fluid. The monoclonal antibodies utilized for the 
following cells are indicated in parentheses: lymphocytes (CD45) (KC56-fluo- 
rescein isothiocyanate), monocytes (CD14) (M02-RDI), and granulocytes 
(CDllb) (forward and side scatter, no antibodies), T cells (CD3), B cells 
(CD19), NK cells (CD56), T helper cells (CD4), T-ccll suppressor/cytotoxic T 
cells (CD8), T-cell suppressor inducer (CD4 plus CD45RA), T helper cell in- 
ducer (CD4 plus CD29), and activated T cells (CD3 plus HLA-DR, DP, and 
DO). 

Appropriate filter combinations were used to simultaneously measure emis- 
sions from fluorescein isothiocyanate and phosphatidylethanolamine. Gates were 
selected with forward and 90*-anglc light scatter to select the cell population of 
interest. A minimum of 1,000 cells were included in each analysis. The color 
compensation was performed by examining the percentage of Fll (green) seen in 
the FI2 (red) and, conversely, the percentage of F12 seen in the Fll channel. For 
this determination, CD4FITCI and CD8RD were utilized as staining control 
lymphocytes. Routinely, Fl 1 had 0 to 3% of F12, while Fl 2 had 3 to 5% of Fl 1. 
Both the percentage and the absolute number of each cell type were determined. 

Mitogen-induced lymphocyte stimulation. Mitogen-induced lymphocyte stim- 
ulation was performed according to the techniques modified by Keller et al. (19) 
with dose-rcsponse curves for concanavalin A (Con A; Calbiochem, San Diego, 
Calif.), phytoh cm agglutinin (PHA; Welcome Reagents, Ltd., Bcckcnham, En- 
gland), and pokewecd mitogen (PWM; GIBCO BRL Products). The doses per 
well were as follows: for ConA, 3.75, 7.5, and 15 u.g/well; for PHA, 0.05, 0.25, and 
2.0 jig/well; and for PWM, 0.25, 0.5, and 5.0 ^.g/well. All lymphocyte stimulation 
data were expressed as counts per minute in the stimulated cultures minus the 
counts per minute in the unstimulated cultures. To approximate homogeneity of 
variance, all counts were log transformed. The mean of the two higher doses was 
utilized as a single dependent variable for regression analyses. (The lowest dose 
was used to establish a basal response for the dose-response curve.) 

NK cell activity. NK cell activity was assessed with K562 target tumor cells 
according to standard methods modified by Gcorgescu and Keller (12, 13). 
Target K562 cells were maintained by passaging every 2 to 3 days. Cell viability 
was always >98%. On the day of assay, target cells are collected, washed, and 
labeled with 500 u.Ci of 51 Cr for 2 h at 37X. Target cells are then washed three 
times, and 10 4 cells arc plated in microtitcr plate wells. The NK cells are isolated 
from the whole blood as described above and prepared in 3 dilutions in RPMI 
with 15% normal human serum. The final concentrations of NK ceils are 25 x 
10"\ 50 X 10 4 , and 100 X 10 4 . This provides three effector-to-target ratios (25:1, 
50:1, and 100:1). The mixture of target cells and NK cells is then incubated for 
4 h at 37°C. The microtiter plates arc then centrifuged, and the supernatant from 
each well is assessed for 5l Cr activity. The NK data is presented as percentage of 
specific cytotoxicity (see Data Analyses). 

Granulocyte activity. Granulocyte activity was assessed by examining both the 
phagocytic and killing ability of granulocytes according to the method described 
by Weir (41), with the following modifications. After separation of the lympho- 
cytes from the peripheral blood by a Ficoll-Hypaquc gradient, the granulocytes 
were separated from the erythrocytes by a percoll gradient. The granulocytes 
were incubated with opsonized Staphylococcus aureus for 20 m in. The incubation 
mixture was centrifuged, and the unphagocytized S. aureus was washed out with 
cold RPMI medium. Granulocytes were resuspended in RPMI, and aliquots 
were prepared for further processing. One aliquot was processed immediately to 
assess the phagocytic ability of the granulocytes. Two aliquots were incubated at 
37°C to assess killing ability, and two aliquots were incubated on ice as controls. 
At time 0, 1-h, and 2-h postincubation with 5. aureus, the granulocytes were lyscd 
with 0.5% bovine serum albumin in distilled water and plated on blood agar 
plates. The plates were incubated at 37*C for 24 h. The number of colonies was 
counted; each represents an ingested S. aureus bacterium. Differences between 
the numbers of colonies at 37 and 0°C represent specific killing of bacteria. 

Data analyses. Data were first examined descriptively for distribution, means, 
and variance. Multivariate models, defined a priori, were tested by regression 
analyses. For each analysis of the enumerative measures, we examined the 
contribution of age, gender, or race, controlling for the other two variables and 
for the total leukocyte count (WBC) (simultaneous, not hierarchical), with num- 
ber of leukocytes covaricd. For the mitogen response, NK cell activity, and 
granulocyte activity, WBC was not included in the model. All tests were two- 
tailed. 

The mean of the highest two responses to each of the mitogens and the mean 
of the two highest effector-to-target killing ratios for NK cell activity were 
utilized to form dependent variables for these regression analyses. Also, while we 
examined the NK cell activity results both as specific killing and as the number 
of lytic units, we have presented the data as percentage of killing for several 
reasons. First, the use of specific killing was closer to the raw data and less 
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TABLE 1. Demographic data for subjects in this study 



Characteristic 


Female 
(n = 106) 


Male 
(« - 100) 


Total sample 
(n = 206) 


African- American 


83 


94 


177 


Latino/Latina 


17 


12 


29 


Age (mean ± SD) (yr) 


15.8 ± 1.6 


15.8 ± 1.8 


15.8 ± 1.7 



manipulated and allows direct inspection of the levels of specific cytotoxicity. 
Secondly, not all of our data fits the assumptions required for lytic unit trans- 
formation and requires either the dropping of particular data points, the drop- 
ping of particular cases, or the truncation of the data. None of the options seems 
preferable to the presentation of the data as percentage of killing. 

The granulocyte activity assay was initiated in the latter part of the study. 
However, sufficient numbers of adolescents were studied to permit analysis of 
this data (n - 96). 

RESULTS 

Demographics. As shown in Table 1, there were 100 males 
and 106 females in this sample of healthy subjects (n — 206). 
The sample was comprised of 177 (83 female) African-Amer- 
icans and 29 (17 female) Latinos/Latin as. The mean age ± 
standard deviation for the entire sample was 15.8 ± 1.7 years. 
The mean age of the males was 15.75 ± 1.81, and that of the 
females was 15.83 ± 1.59. The age distribution is presented as 
a function of gender in Fig. 1. The age, gender, and race 
distributions provided sufficient power to allow us to meaning- 
fully assess their contributions to the variance of the immune 
measures. 

Immune measures. The findings for the entire sample are 
presented in Table 2 and Fig. 2 through 4. The enumerative 
measures are presented in Table 2 both as absolute number of 
cells present and as a percentage of the total WBC. The dose- 
response curves for each of the three mitogens are shown in 
Fig. 2. In Fig. 3, the dose-response curve of NK cell activity at 
the three efFector-to-target ratios utilized is shown. In Fig. 4, 
the killing of S. aureus (at 37°C and on ice) by granulocytes is 
presented. 
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FIG. 1. Age distribution as a function of gender (n = 206). 
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TABLE 2. Totals for peripheral leukocyte measures for 
entire sample 



Variable 



No. of cells (10 6 )/ml % Leukocytes 



Leukocytes 

Lymphocytes 

Granulocytes 

Monocytes 

T lymphocytes 

B lymphocytes 

CD4 + lymphocytes 

CD8 1 lymphocytes 

Helper-to-suppressor ratio 

CD29 + lymphocytes (inducers 

of help) 
CD45RA + lymphocytes 

(inducers of suppression) 
CD56 ' lymphocytes (NK cells) 
HLA-DR ' lymphocytes 

(activated T cells) 



(mean ± SD) 


(mean ± SD) 


7.11 ± 


2.82 






1.57 ± 


0.54 


37,25 ± 


9.71 


2.63 ± 


1.18 


55.39 ± 


10.35 


0.29 ± 


0.12 


6.68 ± 


2.38 


1.22 ± 


0.46 


76.55 ± 


8.48 


0.23 ± 


0.13 


15,29 ± 


5.94 


0.69 ± 


0.27 


42.98 ± 


7.38 


0.33 ± 


0.16 


20.95 ± 


5.46 






2.31 ± 


0,07 


0.29 ± 


0.15 


17.44 ± 


6.63 


0.34 ± 


0.17 


21.12 ± 


6.67 


0.07 ± 


0.08 


4.19 ± 


4.32 


0,10 ± 


0.06 


5.87 ± 


3.79 



Effects of age, gender, and race. We examined the contribu- 
tions of age, gender, and race on the various immune param- 
eters. 

Age effects, (i) Cell phenotypes. WBC was positively corre- 
lated with age (partial r = 0.25, P < 0.001) (Fig. 5). Age also 
contributed to the percentage of CD29 + cells (F = 3.25, P < 
0.002) (Fig. 6), with older subjects having a higher percentage; 
to the number (F = 2.31, P < 0.03) and percentage (F = 2.14, 
P < 0.04) of B cells, with younger subjects having higher 
values; and to the percentage of NK cells (F - 2.34, P < 0.03), 
with older subjects having higher percentages. 

(ii) Mitogen-induced lymphocyte stimulation. For the pro- 
liferation assays, there were no significant effects of age on the 
mean lymphocyte responses to the mitogens ConA (F = 0.56, 
P > 0.10), PWM (F - 1.17, P > 0.10), or PHA (F = 1.60, P > 
0.10). 




100:1 



50:1 

EffectorTarget Ratio 



25:1 



FIG. 3. Dose-response curves of the NK cell killing at the three effector-to- 
targct ratios. Data is presented as the mean ± the standard error of the mean 
(n = 206). 



(iii) NK cell activity. There were no relationships between 
age and mean NK cell cytotoxicity (F = 0.62, P > 0.10). When 
the number of NK cells was also controlled, this relationship 
did not change substantively. 

(iv) Granulocyte activity. This assay was initiated in the 
latter part of the study. However, sufficient numbers of ado- 
lescents were studied to permit the analysis of this data (n = 
96). As seen in Fig. 7, there was a significant decrease in the 
phagocytosis of 5. aureus with increasing age (F = 3.33, P < 
0.01). In addition, after peaking when the subjects were age 14, 





FIG. 2. Dosc-responsc curves of the lymphocytes to each of the three mito- 
gens (ConA, PHA, and PWM). Data has been log transformed and is presented 
as the mean ± the standard error of the mean (n — 206). 



1 Hour 2 Hours 

Incubation Time 
Phagocytosis = 113.67 ± 6.02 

FIG. 4. Killing of S. aureus by polymorphonuclear granulocytes. Data is pre- 
sented as the mean ± the standard error of the mean (n - 206). 
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FIG. 5. WBC (mean ± standard error) as a function of age; partial r, 0.25; P, 
<0.001. 

the percentage of bacteria killed at 1 h (F = 2.13, P < 0.04) and 
2 h (F = 2.95, P < 0.005) declined with age (Fig. 8). 

Gender effects, (i) Cell phenotypes. As shown in Table 3, no 
difference in total WBC or in numbers of lymphocytes, gran- 
ulocytes, monocytes, or NK cells was found between males and 
females. There was a significantly lower percentage (but not 
number) of T cells in males than in females (F = 5.85, P < 
0.0001). The number of B cells (F = 3.43, P < 0.0009) was 
higher in males, as was the percentage (F = 2.14, P < 0.04). 
There were significantly lower numbers of CD4 + cells in the 
male adolescents than in the female adolescents (F = 2.24, P < 
0.03). Similarly, there was a lower percentage of CD4^ cells 
among males than among females (F = 5.85, P < 0.0001). 
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FIG. 6. Percentage of CD29 + (inducer of help) as a function of age (mean ± 
standard error); partial r, 0.31, P, 0.001. 



200 



180 - 




80 J 1 1 i 1 1 1 ' 

12-13 14 15 16 17 18 
Age 

FIG. 7. Number of S. aureus cells phagocytized as a function of age (P < 
0.04). Data is presented as the mean ± standard error of the mean (n - 206). 
The 12- and 13-year-old subjects were combined due to the small number of 
subjects in these two groups. 



Additionally, the percentage but not the number of CD29 + 
cells (inducers of help) was lower among males than among 
females (F = 2.54, P < 0.02). Further, the helper-to-suppres- 
sor ratio was higher in females than in males (F = 2.44, P < 
0.02). No other differences in numbers or percentages of cells 
were found. 

(ii) Mitogen-induced lymphocyte stimulation. For the pro- 
liferation assays, there were no significant effects of gender on 
the mean lymphocyte responses to ConA (F ~ 0.40, P > 0.10), 
PWM (F = 1.50, P > 0.10), or PHA (F = 1.27, P > 0.10). 
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FIG. 8. The percentage of S. aureus cells killed as a function of age (P < 
0.01). The data is presented as the mean ± standard error of the mean (« = 206). 
The 12- and 13-year-old subjects were combined due to the small number of 
subjects in these two groups. 
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TABLE 3, Peripheral blood leukocyte measures by sex 



Variable 



No. of cells (10 6 )/ml (mean ± SD) 



Mean % leukocytes ± SD 



Male 
subjects 



Female 
subjects 



Male subjects 



Female 
subjects 



Leukocytes 6.92 ± 2,86 7.28 ± 2.80 1.44 >0.10 

Lymphocytes 1.55 ± 0.52 1.58 ± 0.53 0.83 >0.10 38.45 ± 10.11 36.20 ± 9.45 1.66 >0.10 

Granulocytes 4.25 ± 1.91 4.54 ± 2.01 1.45 >0.10 54.05 ± 10.56 56.35 ± 10.30 1.78 0,08 

Monocytes 0.51 ± 0.23 0.49 ± 0.21 1.20 >0.10 6.87 ± 2.07 6.71 ± 2.72 1.00 >0.10 

T lymphocytes 1.17 ± 0.44 1.27 ± 0.45 0.77 >0,10 73.68 ± 9.01 79.50 ± 6.74 5.08 0.0001 

B lymphocytes 0.26 ± 0.14 0.21 ± 0.11 3.43 0.0009 16.83 ± 6.54 13.71 ± 5.01 2.14 0.04 

CD4 + lymphocytes 0.63 ± 0.25 0.74 ± 0.27 2.24 0.03 40.16 ± 7.09 45.64 ± 6.71 5.85 0.0001 

CD8 + lymphocytes 0.33 ± 0.16 0.32 ± 0,14 0.75 >0.10 20.78 ± 5.31 20.88 ± 5.53 0.23 >0.10 

Helper-to-suppressor ratio 2,12 ± 0.84 2.47 ± 0.93 2.44 0.02 

CD29 * lymphocytes (inducers of help) 0.27 ± 0.15 0.30 ± 0.14 1.17 >0.10 16.26 ± 6.76 18.86 ± 6.13 2.54 0.02 

CD45RA + lymphocytes (inducers of 0.33 ± 0.17 0.35 ± 0.17 0,60 >0.10 20.30 ± 6.65 21.88 ± 6.63 1.34 >0.10 
suppression) 

CD56 + lymphocytes (NK cells) 0.08 ± 0.10 0.06 ± 0.06 1.56 >0.10 4.81 ± 5.12 3,73 ± 3.56 1.72 0.09 

HLA-DR + lymphocytes (activated T cells) 0.11 ± 0.07 0.09 ± 0.06 1.79 0.08 6.47 ± 4.48 5.50 ± 3,29 1.48 >0.10 



(iii) NK cell activity. There was no significant relationship 
between gender and mean NK cell cytotoxicity (F = 1.08, P > 
0.10). When number of NK cells was controlled, these results 
were not altered (F = 0.82, P > 0.10). 

(iv) Granulocyte activity. There were no gender-based dif- 
ferences in granulocyte phagocytosis (F = 0.74, P > 0.10) or 
killing activity at 1 (F = 0.15, P > 0.10) or at 2 h (F = 0.78, P > 
0.10) of incubation. 

Race effects, (i) Cell phenotypes. The associations between 
race and cell numbers are presented in Table 4. WBC differed 
with race, being lower for African-Americans than for Latinos/ 
Latinas (F = 3.85, P < 0.0002). African-Americans had a lower 
number of granulocytes than Latinos/Latinas (F = 2.02, P < 
0.05) and tended to have a lower percentage of granulocytes 
(F = 1.72, P = 0.09). African-Americans also had a lower 
percentage (F - 2.10, P < 0.04) but not a lower number (F - 
1.48, P > 0.10) of HLA-DR + lymphocytes (activated T cells) 
than did Hispanics. 

(ii) Mitogen-induced lymphocyte stimulation. For the pro- 
liferation assays, there were no significant effects of race on the 
mean lymphocyte responses to ConA (F = 0.22, P > 0.10), 
PHA (F = 1.51, P > 0.10), or PWM (F = 1.27, P > 0.10). 
However, for PWM, African-American adolescents differed 
from Latino/Latina youth in their dose-response curve (F = 



9.39, df = 2 and 320, P < 0,0001) (Fig. 9). While the African- 
Americans seemed to show higher proliferative response at the 
lowest dose, the Latino/Latina adolescents showed higher pro- 
liferation at the two higher doses. 

(iii) NK cell activity. There were no relationships between 
race and NK cell cytotoxicity (F = 0,51, P > 0.10). With 
number of NK cells also in the model, the relationship re- 
mained nonsignificant. 

(iv) Granulocyte activity. As seen in Fig. 10, race affected 
granulocytic activity. Hispanic adolescents showed a higher 
percentage of killing than did African-American adolescents at 
lh(F= 2.32, P < 0.03) and at 2 h (F = 1.87, P < 0.07) 
incubation. 

Substance use effects. As adolescence is a time of psycho- 
social as well as physical change, with frequent experimenta- 
tion, including substance use, which can affect immunity, we 
did preliminary analyses to assess possible effects of alcohol 
and drug use on the immune parameters herein. Behavioral 
data consisted of a self-report of alcohol and drug use during 
the day and week preceding venipuncture and a self-report of 
the average number of cigarette packs the subject smoked 
during the past year. As substance abuse was an exclusion 
criterion, and as these students were either in school or actively 
seeking health care, the incidence of substance use was quite 



TABLE 4. Peripheral leukocyte measures by race 



No. of cells (l0 6 )/ml (mean ± SD) Mean % leukocytes ± SD 



Variable African- utimVLatina African- ^ 0 ^ n7i 

American faj F P American subject$ 

subjects J subjects J 



Leukocytes 


6.75 


±2.71 


9.07 


Lymphocytes 


1.54 


±0.54 


1.70 


Granulocytes 


4.12 


± 1.84 


5.78 


Monocytes 


0.48 


±0.19 


0.58 


T lymphocytes 


1.20 


±0.45 


1.34 


B lymphocytes 
CD4 + lymphocytes 


0.23 


±0.12 


0.23 


0.67 


±0.26 


0.75 


CD8 + lymphocytes 


0.32 


± 0.16 


0.35 


Helper-to-suppressor ratio 

CD29 + lymphocytes (inducers of help) 

CD45RA* lymphocytes (inducers of suppression) 








0.27 


± 0.14 


0.35 


0.33 


± 0.15 


0.39 


CD56 ( lymphocytes (NK cells) 
HLA-DR + lymphocytes (activated T cells) 


0.06 


±0.06 


0.11 


0.09 


±0.06 


0.13 



2.69 3.85 0.0002 



0.46 


1.71 


0.09 


38.23 




9.80 


32.22 


4- 


8.28 


1.61 


>0.10 


2.01 


2.02 


0.05 


54.14 




10.43 


61,07 




8.63 


1.72 


0.09 


0.32 


0.23 


>0.10 


6.90 


± 


2.44 


6.18 


4- 


2.39 


0,48 


>0.10 


0.39 


1.20 


>0.10 


76.46 


4- 


8.46 


78.03 


4- 


8.16 


1.10 


>0.10 


0.13 


2.33 


0.03 


15.39 




5.82 


14.18 


4- 


6.89 


1.52 


>0.10 


0.29 


1.01 


>0.10 


43.02 


± 


7.25 


43.09 


4- 


8.31 


0.35 


>0.10 


0.11 


1.21 


>0.10 


20.84 




5.43 


20.80 


+ 


5.43 


0.57 


>0.10 








2.31 




0.84 


2.32 




1.18 


0.44 


>0.10 


0.16 


0.19 


>0.10 


17.17 


± 


6,63 


19.86 


4- 


5.75 


1.38 


>0.10 


0.21 


0.07 


>0.10 


20.90 


± 


6.33 


22.29 


4- 


8.23 


0.90 


>0.10 


0.14 


1.79 


0.08 


4.06 


± 


4.41 


5,30 




4.27 


0.70 


>0.10 


0.06 


1.48 


>0.10 


5.62 




3.95 


7.82 


4; 


3.23 


2.10 


0.04 
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FIG. 9. Lymphocyte proliferation in response to PWM by race (P < 0.0001). 
Data has been log transformed and is presented as the mean ± standard error of 
the mean (n - 206). 



low in our sample. No subject had used alcohol or drugs in the 
24-h period prior to venipuncture. In the preceding week, 8% 
of the subjects had used alcohol, varying from one to two 
glasses of wine or hard liquor to 1 to 40 beers (one subject had 
had 40 beers more than 24 h previously, while the next highest 
number of beers that had been drunk that week was 4). The 
only drug the subjects reported using was marijuana, with only 
one subject reporting this in the week prior to venipuncture. 
No other substance use (except that of cigarettes) was reported 
for the week. 

The only immune measure affected by any of the reported 
substance use was the killing of S. aureus, which was inversely 




1 Hour 



2 Hours 



Time 

FIG. 10. The percentage of S. aureus cells killed as a function of race (P < 
0.05). The data is presented as the mean ± standard error of the mean (n = 206). 



associated with alcohol use during the week prior to the veni- 
puncture (data not shown). 

DISCUSSION 

This study of immunity represents the largest reported sam- 
ple of normal healthy adolescents to date. This data demon- 
strates differences in total WBC related to age and race; dif- 
ferences in lymphocyte subtype counts related to gender, race, 
and age; differences in PWM response related to race; differ- 
ences in granulocyte phagocytic ability related to age; and 
differences in granulocyte bactericidal activity related to both 
age and race. These findings contribute to the literature con- 
cerning normative data on adolescent immunology. Further, 
these findings provide information on enumerative and func- 
tional measures of both lymphoid and myeloid cells as they 
relate to age, gender, and race. We found almost no effects of 
alcohol or tobacco (when reported use was minimal) on im- 
munity in these healthy adolescents. This data provides impor- 
tant descriptive information on adolescent minority popula- 
tions who are represented only minimally in the normative 
data available to date. This data will be a useful measure of 
comparison when minority adolescents with immune-related 
problems or disease are to be assessed. 

This data expands upon the work of Tollerud and coworkers 
(40), who assessed lymphocyte subset numbers in 112 healthy, 
predominantly Caucasian adolescents (mean age, 15.4 ± 1.9; 
range, 12 to 19 years). Our mean age and age range were 
almost identical to those of Tollerud et al. (15.8 ± 1.7 and 12 
to 18 years). The populations investigated were different as far 
as racial mix. With respect to the immunologic measures in- 
vestigated, we included functional as well as enumerative mea- 
sures. However, our enumerative findings are similar to those 
of Tollerud et al. With regard to gender differences, in both 
studies there were greater numbers of B cells (in the peripheral 
circulation) in males. Both studies also suggest racial differ- 
ences in enumerative measures. Tollerud and coworkers re- 
ported increased numbers of B cells in black males compared 
to those in Caucasians, similar to our finding of higher num- 
bers of B cells in African-Americans compared to those in 
Latinos/Latinas. Further, Tollerud et al. reported that their 
older adolescent female subjects had a higher proportion of 
CD4"" cells than the older adolescent males (ages 17 to 19), 
similar to our finding that females (12 to 18 years of age) had 
a greater number and percentage of CD4 + cells than males. 

There were also differences between the present study and 
that of Tollerud et al. While Tollerud et al. found gender 
differences in CD8 + cell counts, we did not (nor did we find 
racial differences in CD8 + counts). Further, Tollerud and co- 
workers found that the CD4 + -to-CD8 + ratio was higher in 
males, while we found that it was higher in females. Addition- 
ally, the data of Tollerud et al. suggest that this ratio was higher 
in blacks than in Caucasians, while we found no differences 
between blacks and Hispanics. These differences may reflect 
gender-race interaction effects which might be quite different 
due to the difference in racial composition between the two 
samples. 

Studies of populations much more diverse than that in the 
present study also report enumerative differences related to 
age. For example, Comans-Bitter and colleagues (8) also re- 
ported on cell numbers in subjects from infancy to adulthood. 
These researchers' sample included 23 children from ages 10 to 
16 years as part of a study of age-related differences in cell 
counts and percentages. While the subjects studied were not 
comparable to ours, Comans-Bitter et al. reported that the 
percentage of NK cells increases with age, while the actual 
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number of ceils appears to remain stable. In our more re- 
stricted age range, we found a similar trend for an increased 
percentage but not an increased number of NK cells. While 
Comans-Bitter et al. reported no statistical findings, their ob- 
servations that age may affect the percentage but not the num- 
ber of NK cells are similar to ours in that numbers and/or 
percentages of lymphocytes can vary with age independently of 
each other. 

Ihara and colleagues (15) assessed polymorphonuclear leu- 
kocyte functioning (H 2 0 2 generation, which suggests killing 
activity) in 58 children and adolescents and reported increased 
H 2 0 2 production by polymorphonuclear leukocytes exposed to 
S. aureus or Escherichia coli with increased age (6 months to 15 
years). Further, Ihara et al. found that adolescents' (ages 10 to 
15 years) granulocyte function (H 2 0 2 production) was similar 
to that of adults, while children's H 2 0 2 production was lower. 
We found that bacterial killing peaked when the subjects were 
14 years old and then declined with age to values lower than 
those seen in the 12- to 13-year-old adolescents by age 18. The 
results from our study seem different in that we would predict 
decreased H 2 0 2 production in adults compared to early ado- 
lescents, while Ihara et al. found that H 2 0 2 production in 
young adolescents and adults was quite similar. These differ- 
ences may relate to the differences in study design, making the 
comparability of these two data sets difficult to assess (Ihara 
and colleagues measured hydrogen peroxide generation, an 
indirect measure of bactericidal activity, while we measured 
directly the number of bacteria that were ingested and killed). 
Further, the data presented by Ihara encompassed a much 
greater age range, with infants, prepubescent children, and 
pubescent or postpubescent adolescents, while our only sub- 
jects were postpubescent adolescents. However, despite these 
large methodological differences, both studies support the hy- 
pothesis that granulocyte function changes with age in young 
people. 

Having demonstrated age-, gender-, and race-related differ- 
ences in immunity during adolescence, one may speculate as to 
mechanisms possibly involved. Hormonal factors, especially 
those present during adolescence, may have influenced our 
results and offer venues for future investigation. For example, 
hormonal changes associated with growth and development 
may affect immunity. Indeed, peripheral blood lymphocytes 
have receptors for hormones such as growth hormone (GH) 
(20), GH releasing factor (GRF), and somatostatin (5), and 
some peripheral blood lymphocytes have been found to pro- 
duce GH, somatostatin, and a GRF-like peptide (5), Some of 
the age-related differences we found might be related to GH or 
GRF, but it is possible that the majority of the 12- to 18-year- 
old subjects we studied were actively growing with similar lev- 
els of growth hormones. 

The possibility that other growth-related hormonal factors 
account for some of the age-related differences we describe is 
suggested by the literature concerning the secretion of insulin- 
like growth factor (21), which is produced in response to se- 
cretion of GH. The secretion of insulin-like growth factor 
increases in both male and female adolescents, peaks higher 
and earlier in girls, and decreases during the latter half of 
adolescence to adult levels (1). This finding may help explain 
the age differences and suggests that age effects may be sub- 
sumed in gender findings, as girls have the most rapid growth 
during early puberty (before the onset of menses), while boys 
grow more during midpuberty (25). We undertook age by 
gender interaction tests to explore this and found only one 
significant measure (age by sex test for B-cell numbers, P < 
0.04). Future studies comparing adolescents to same-sex fully 
mature adults may further delineate this issue. 



Sex steroids, which also change significantly during pubertal 
development and continue to fluctuate in diurnal or monthly 
rhythms, may also have influenced our findings. Estrogen 
and/or progesterone may affect immunity directly or indirectly 
(2, 10, 23, 24, 27, 30, 32, 33, 37). Enumerative (34, 38) and 
functional myeloid (16, 17, 29, 36) and lymphoid (7, 28, 37, 39, 
42) measures have been reported to be affected by sex steroids. 

Enumerative immune measures may be affected by sex ste- 
roids. Casson and colleagues (6) reported that the percentage 
of CD4 + cells was decreased, while that of NK cells was in- 
creased, when postmenopausal women were treated with de- 
hydroepiandrosterone. Kiess and coworkers (22) reported 
lower percentages of CD4 + cells in untreated males with hy- 
pogonadism compared to those in normal healthy men and 
those in subjects with treated hypogonadism, which resulted in 
normal testosterone levels. Our finding of lower numbers of 
CD4 + cells in males is consistent with Casson and coworkers' 
(6) findings suggesting that circulating androgens (in post- 
menopausal women) are associated with decreased numbers of 
CD4+ cells. 

Concerning sex steroid effects on mitogen stimulation, Yron 
and colleagues (42) found that neither 17 beta-estradiol nor 
progesterone altered the response to ConA. We found no 
gender differences in T- or B-cell response to mitogen stimu- 
lation (PHA, PWM, or ConA). Therefore, our findings are 
consistent with those of Yron et al. and suggest that response 
to mitogen stimulation is not significantly affected by gender 
differences in gonadal hormones. 

Contradictory findings for effects of sex steroids on NK ac- 
tivity have been reported. For example, Sorachi and coworkers 
(37) reported that 17 beta-estradiol (E2) enhances NK activity, 
while progesterone and testosterone do not. Liu and Hansen 
(26) reported that NK cytotoxic activity was inhibited by pro- 
gesterone. Mandler and coworkers (27) reported that NK cell 
depolarization is affected by progesterone but not by estrogen. 
Contrarily, Callewaert and coworkers (4) reported that NK cell 
activity was not affected by high concentrations in vitro of 
testosterone, progesterone, or estradiol. We did not find any 
gender (or age X sex)-related differences in NK cell activity, 
and therefore our findings are more in keeping with the im- 
plications of the results reported by Callewaert and colleagues. 
However, we did not control for stage of menstrual cycle, 
which at peaks of estrogen or progesterone might have yielded 
very different results. 

In addition to age and gender effects, we found significant 
racial differences in some enumerative measures and in gran- 
ulocyte function (African-Americans compared to Latino/ 
Latina youth). Tollerud and coworkers also found racial dif- 
ferences in enumerative measures (percentage of HLA-DR + ) 
(Caucasians versus blacks). Ihara and colleagues (15) did not 
indicate their subjects' race, but presumptively their sample 
was all Japanese, thereby precluding any investigation of racial 
differences. The biological basis of racial differences remains to 
be explored. However, this data suggests the existence of racial 
differences in immunity which must be addressed whenever 
immune-related disease processes are investigated. 

The potential for selection bias in this data must be ad- 
dressed. The subjects in the present study were recruited from 
an inner-city high school and an inner-city adolescent general 
medical clinic. Students were members of randomly selected 
10th grade English classes, and greater than 90% of the stu- 
dents in each targeted class agreed to participate. Similarly, in 
the adolescent clinic, consecutive patients were approached for 
participation in the study, and greater than 80% of these ad- 
olescents agreed to participate. Results from studies with high 
school dropouts or children with academic problems requiring 
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special education services might be dissimilar to those of the 
present study. 

Concerning the physical well-being of the subjects in the 
present study, all were categorized as healthy by physicians, 
based on both history and physical examination. Since these 
subjects were part of a larger study on behavioral and biolog- 
ical AIDS risk factors, we also collected a large, intimate be- 
havioral and psychological data set on the same day as veni- 
puncture. The subjects had no reason to misrepresent their 
health, and they were asked much more personal information 
than when they had most recently been ill. The time frame for 
recall of intercurrent health problems was short (2 weeks) and 
thus should not have represented a problem in recall. The 
random selection of the subjects, the physical assessment by 
physicians, the collection of intimate psychobehavioral data 
and venipuncture on the same day, as well as the immediate 
processing of the blood for each of the multiple immune assays 
were important factors in assuring the quality of this normative 
data. 

The effects of demographic factors on a wide range of im- 
munological variables demonstrate the importance of having 
normative data representative of particular patient popula- 
tions. Even though our subjects were randomly sampled from 
the same general population, there were marked immunolog- 
ical differences in subgroups defined by age, gender, and race. 
If the stability of these factors over time is addressed in these 
types of studies, researchers will have an even clearer picture 
of the normative values of immunological functioning in ado- 
lescents. 
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Abstract 

The inn of this study was to characterize the reactivity of monoclonal antibodies (nxAbs) thai had been submitted to the HLDA8 
Workshop. The lintflfic specificity of target molecules was tested by analyanj *w cxpwrftm pattern* on blood cdl*. teuWocyto, 
and lymphocyte sutett*. The expression of trngelxnolecuks during » cell development, raging from early pweufiofi to plasma cell*, 
was analyzed utina 6 large panel of B cell lines. Our results have permitted us to charadcrbe the expression oHOnewCD nioleculw; 
CD316 BST2X CTO« (BAFF-H TNFRSfl3CJ» CD269 (BCMA, TNFRF17), CD267 (TAQ, THPMna^ OMM 

(ICOSL, B7P2), CD 254 (TRANCE, TNFSF1 1\ CD252 (OX40L TNF5F4), CD315 (COW CD316 (EWI-J, PGM* and CD3Q7 
(IRTA'2 or jFcRHS), Throe of these new CD* CD267, CD269, and CD307 prewntod a B odl-rortrictod expression pattern. MAbs 
against the«j novel eell-sUTrace molecules may offer new tool* for research, diagnosis, and therapy. 
©2005 tt$etierIiK;Ailn«hl*reMrveri 

Ktyvcrds: Leukocytes; B oaUi; Cdl-iurhce molecules; Moaodowl antibodies CD 



L Introduction 

Matty events regulating the development, activation, 
and eflcctor functions of lymphocytes arc orchestrated 
by a complex series of cell-surfaoe molecules. Some of 
these molecules are expressed by several lymphocyte 
subsets and arc differentially expressed during lympho- 
cyte development and activation [1]. The production of 
monoclonal antibodies (mAbs) capable of identifying 
single antigens has led to the discovery of a large number 
of leukocyte cell-surface molecules with novel activities. 
Human leukocyte differentiation antigens (HLDA) 
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Workshops have proven instrumental in the identifica- 
tion and characterization of a large number of molecules 
that populate the surface of hematopoietic cells [2,3]- At 
the last of these Workshops (HLDA8), held in Adelaide, 
Australia in December 2004, 95 new clusters of differen- 
tiation (CD) antigens were allocated, bringing the total 
number to 33> CDs [4 MAb* are essential toola in 
determining the expression, function, and molecular 
structure of these molecules, and greatly improved our 
understanding of the cellular and molecular interaction 
involved in immune responses. Most of the mAbs sub- 
mitted ro the HLDA8 Workshop were raised against 
recombinant proteins or transfected cells. However, the 
expression pattern of these cell-surface molecules sic 
often poorly understood even for molecuU* well charac- 
terized both at the structural and functional levels. 
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Here we Lhaiacterfee the expression of target mole* 
cuies recognfzed by those mAbs submitted to thp B cell 
Section of the HLDA8 Workshop. 



2, Materials ^nd methods 

2 J. Antibodies 

Sixty»$fx Aionoclonat antibodies (mAbs) submitted to 
the B Cell Section of the HLDA8 Workshop were stud- 
ied* Only those mAbs that recognized antigens expressed 
on the ceU-$tttfaoe woe included in this study (Table 1). 
Moreover, any of the submitted mAb that recognized 
known molecule*, hut which could not be validated by 
the B Cell Section using transfected cells were excluded 
Study mAbs belonged to one of two categories; those 
directed against potential new CDs (18 mAbs) or those 
against unlit] own molecules (14 mAbs). Membrane 
bound mou*c mAbs were detected using biotmyiated 
anti-mouse tight k chain (BectcnvDiddnson, Immune- 
cytometry Systems, San Jose, CAX followed by Strepta- 
vidin-PE (Becton-Diddnson) for flow cytometry studies. 
A FITC-conjugatcd anti-rat IgG antiserum (Caltag Lab- 



oratories Burhngame, CA) was used for the detection of 
rat mAbs. 

The following mAbs were obtained from Becton- 
Diokinson: CDlfcCy-Chrome, CD69-P ITC, CD80-PE, 
andCD44-FITC 

2.2. Cell lines 

The 19 hemopoietic cell lines analyzed were 
obtained from the American Type Culture Collection 
(Manassas. VAX with the exception of BBN and 138- 
E95, which were produced by transfonning peripheral 
blood leukocytes with BpstewHBarr virus (Tabic 2). Cell 
lines were cultured in complete medium (RFMI 1640 
supplemented with 10% fetal calf scrum (FCSX antibiot- 
ics, and 10mmol/l gtotamme) (Oibco-ORL) and then 
split twice weekly at a ratio allowing maintenance of a 
cell concentration below tO'oellsAnL 

2 J. Leukocytes 

Peripheral blood mononuclea r cells (PBMCs) were iso- 
lated by Ficoll density gradient centrifligation from bufiy 
coats drawn from healthy donors. Tonsils were obtained 



Tabic i 
B cells section mAbs 



Code 


WvkihopNo, 




Got* name 




Specie* 


B001 


80109 




37.20 


1&G 


Rat 


B002 


i 80110 


ImairtitKi 


38.12 




Rat 


B003 


: 80114 


Kolthihum 


HM1J24 




Move 


BC04 


80645 


KaUhihui 


RS38 


IgGZa 


Mow 


BOOS 


■ 80646 


Koishihlft 




IgG3* 


Mouse 


B0O6 


S024S 


Nikokrr»-SToiiiiBTK>v» 


5C3 


IgM 


Mow* 


B007 


, 80309 


NCEBWl 


FH25 


I$Gl 


Moujo 


BOOS 


90310 


Noawi 


m\ 


IgM 


Moost 


3Q0t> 


€0323 


Wenwr 


HIL-131 


i*cn 


Mow 


B010 


80395 


Sheft 


H1220 


Ig03 


Mouse 


B011 


80397 


Shm 


HI30I 


IfCl 


Mouat 


B012 


, 8039S 


Shcn 


HJ30S 


IgM 


Moum 


BD13 


' SU399 


Snen 


HIM 


ItOla 




B014 


80400 


Shcn 


HI3Q7 


IgOl 


Mouse 


B015 


' 80443 


Shea 


14X302 


IfiGl 


Mouse 


BO 16 


80445 


Rutunstrio 


1FU 


1*01 


Mow 


B017 


60446 


Rubuistan 


KA12 


lgG2a 


Mouse 


B019 


804*9 


Mortui 


70513 


IgOt 


Moose 


B021 


; 60155 


MaurdJe 


FMC68 


IgM 


Mouse 


BQ23 


80156 


Macsrdle 


FMC76 


I*M 


Moum 


B023 


80278 


VotHnd 


£63-761 


lgC2a 


Mou$e 


D026 


80377 


Muroofr 


Yicky-l 


1*01 


Rsl 


B028 


. 80481 


Sin 


FMU-TAC12 


led 


Mouse 


B051 


80SO4 


Sid 


FMU-BCMAl 


IgGl 


Mouse 


0053 


80558 




SlCD134L-3(4Cl2) 


lgC2b 


Mquk 


B037 


80565 


Zhang 


51CDU7HF1 


IgCJl 


Mouse 


60^8 




Konlcr. 


9AS 


IgM 


Mouse 


B039 


80690 




F56 


tj£l 


Mouse 


BOM 


80689 


Nagati 


F23 


IgC2s 


Mouse 


B061 


80688 


Nagata 


FI19 


IgG2b 


Mouse 


0062 


806S3 


Mvksy 


1A1 


IgGl 


Rat 


B063 


. 80684 


Msckay 


net 


IgGl 


Mow 
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TobJe2 


dttUlbsis ! 


J?TO-0 Q2S lflUfCQjWJA 




PfP»fi /rati ln«tb/>i«taft 


RAMOS 1 


D vol lyiflpKDIIKl 


RAJI 


BkEomBI lyXJupilaulu 


DAUDI 






sunoii lympooma 




mZtuJS Gsll iyi)Stp&0lDo 




3DU3 «SU l/MipiWlDtl 


GRAKTA-519 


htaatfoKfllyspkeafl 


NCE0 


Mantle cell lymphoma 


CESS 




BEN 


EBY-iraisfonEed S cells 


DUBS 


EBV-tmaufgnnsd B coQo 




Multiple myeloma 






JUftKAT I 


Tcdlfesfcemin 


HSB2 


T cell leukemia 


YT 


T/N& cell leukemia 




Myeloid leukemia 


K.-563 


Myeloid leufceniia 




Myeloid leukemia 



from patients undergotof tonsillectomy for breathing dis- 
order?. Lymphocyte suspensions were prepared by teasing 
the tissue ip 1640 medium (GibcoBRL, Gaithera- 
burg, MD)Mth 10% PCS (OiWBRL) and were passed 
through sajjcscrean to remove any connective tissue. Lym- 
phocytes wpe th<a isolated by Ficoll density gradient cen- 
triftxgstiooj(1800tpm for 25 mm). B cells were obtained 
following treatmeit tnxh anti-CD3 mAb (90 * I O 6 cells/ 
10|a@ anti-GD3) plu$ rabbit serum as a source of comply 
ment in RPNil 10% FCS. All tissues were stored In RPM1 
1640 (Oibco-BRL) medium at 4°C until further process- 
ing. Typically, the tksuea ware processed witMn 1-3 h fol- 
lowing surgical ranovaL Granulocytes Me identified by 
their forward- and side-ecatter characteristics, £3 well as 
byCPl6ciprosioa[5I. 

Z< Jta vitrq cd! stimulation 

PBMCs were activated with 1% (v/v) phytohaemas- 
glutinin (PHA) (Murex Biotech Limited, DortTord, 
England) fbr 72 h at concentrations of 2 x 1 0 6 cellEfciL in 
RPM 10°/o FCS. B lymphocytes from tonsils were acti- 
vated with 1% (v/v) Prot A-Sepharose Beads (Bio-Rad, 
Hercuks, CA) for 72h at concentrations of 2 x 10 fi cclk/ 
mljnRPMIlOWFCS. 

2 J, MotwCyt^derived dendritic cells 

AUquots of 50 n peripheral blood mononuclear 

cells were incubated for 2 h at 37 °C and 5°/i C0 2 in a 
25 cm 2 flask (Nunclon, Denmark) in RPMI 1640 
medium (Gibco-BRL). After washing, adherent mono* 

cytcs were pll Cured in the presence of 500 U/xnX of ILrA 



(SigmaJ and 1000 U/mL of (Lencomaa, Nov- 

artis, Switzerland) in RPMI 1640 madfcm with 10% FCS 
(Gibco*^BL) at 37 °C h a humidi£ed atmosphere of5Ve 
CO j. Purity of immature DC was typically >95% as 
deteraiasd by flow cytometry using mAb CD80-PE 

2.6. Natural Mlkr cells 

Pmphexol blood lymphocytfis (PBL^) *ere isdated 
by FicoU (Si^na) density gradient ceutrifB^tioa ftom 
bufly coats drawn froxa h^thy donors. Mitoaiycio C 
(OSmgtoL, Sigma) pr&wa^d Pandi o$Ite wet? mixed 
with PBL at a rodo 4:1 (PBL/Daudi). Thess osllg w^e 
incubated fore-? days in RPM 10% FCS a« 5% CO» 
humidified atmosphere. Homogeneous populations of 
KK odb were obtained by subsequent treatment with 
anti-CD3 mAb (90* l^ceUs/lOng anti-CD3) pine rab- 
bit serum as a scmrc^ of oomploment Purity of NK cells 
wao detofmlft^ by CD56 expression. 

J. 7. Red blood cztts and ptuieleis 

Human blood cells we collected in Vacutaine? tutes 
containing sodium titrate 0.129 M (Becton-DicMnson). 
Blood vvas csntrifuged at 400/ Tor 10 mm at room temp 
perature to isolate platelet-rich^lasma (PRP). The PRP 
was then resuspanded with equal vohunes of phosphate 
buffer solution (PBS)> Plated were furthe- isolated by 
centrifugatton erf 1 PRP at 20C0g for 6min, waahed with 
PBS and c@ntrifog$d agaia at 2000? for 6 mm. Platelet 
were xhen re-arospended with PBS containing 0J% FCS. 

Human blood cells were washed twice with PBS 
(2200 rpm for 5min) at room temperature to isolate icd 
blood cells, 

2.B. CD34*-celIs 

rh&CSF (Amgen, Thousand Oaks, CA) was admin- 
istered to donors at & dose of 10p@/kgp£r I2h vk sub- 
cutaneous injeotions for up to 7 days until harvesting. 
CD34*cells were positively selected using immunomag- 
netic via Isolex 300i (Baxter, Munich, Germany) and 
CHiuMACS (Miltenyi 1 Biotcc, IScrgisch Giadbach, 
Germany)^ Purity of the bone-marrow precursor celb 
W36 determined by CD34 expression (median^ 98.61% 
storage 91U99.74%X 

i.P, Immunofluorescence analysis 

Cells were stained using biotinylated anti-mouse light 
k chain (99cton-Dickinson 9 Imxnunocytomstxy Syatemd, 
San Jose, CA) followed by Strcptavidin-Pfi (Bcutan- 
Oickinson), FfaoregBQce was analyzed using a FAC- 
SCalibur (Becton-Dickinson) flow cytomfiier equipped 
with CcllQuest software, Huorcscence intensity was 
plotted on a log scale. A minimum of 5000 calln was 
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acquired for |each sample. The negative control was set at 
5 mean fluorpsccncc intensity (MFI), 

2. ift Immunfkbtochembtry 

Tonsil saztelcs were frown immediately in djy fee S» 
Sons of this were cut and stored at -20°C until fur- 
ther Use. AH tisirae sections were thawed, dried at 37 °C for 
1 5 min, washed in PBS, and fixed in 4% paraformaldehyde 
for 10 min. Tfcey were then incubated with PBS containing 
2% of bovine serum albumin at 4*C for 15mut After this 
ipcubation the mAbs were incubated for 40 min at room 
temperature, Tissue sections were washed for 3 min in PBS 
and then intubated for 30min in Cy3-conju£ated anti- 
mouse IgQ il^SOO) (Jackson Immuno Research Labs, 
Pennsyivaiuq). Sample* wore washed Twice in PBS and 
mounted in Flnoromouot-G (Southern Biotechnology, 
Birmingham, AL» USA). Fluorescence images were 
acquired using a confocal spectral microscope (TCS SL, 
Letts, Heidekerg, Germany). 
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Human calls and tissues used in this study were 
obtained in compliance with protocols approved by the 
Ethics Committee of the Hospital Clinic of Barcelona 
(Barcelona, Spain) and according to the principles of the 
Declaration of Helsinki 



3, Results 

3.1. Characterization of monoclonal antibodies that 
recognize unknown B celt associated molecules 

37.20 (B00I). This mAb recognized a cell-surf ace mol- 
ecule expressed on mature B cells (Tables 3 and 4). The 
expression of this cdl-surface molecule was increased 
after activation (Table 3). In contrast, its expression on 
peripheral blood T cells was very low (Table 5). During 
B cell development, as reflected by its presence on the B 
cells and B cell lines analyzed, we observed that its 
expression began in pre-B cells and reached peak levels 



Tabic- 3 

Reactivity of the mAbt with B oell ind B rail lines 



Code 


Ooesnuno 


B Cells 


Activated B eelk 


REH 


JM1 


DAUDI 


RAMOS 


RATI 


NAMALWA 


8001 


37.30! 


+++4 


++++4 




44+ 


++++ 




++++ 




ma 




MM 


ND 


4444 


++++ 


++++ 




f M 1 


+++ 


B0Q3 




++++ 


4-4-44- 4 


+++ 


++ 


++++ 


++++ 


++++ 


++++ 


BOW 


RS38 


+++ 


++++ 


4 




1 1 M 


++++ 


+++ 


++++ 


BOOS 


K5CI 


+++ 


1 t M 


4+ 


+ 


+444 


++++ 


+4++ 


++++ 


BOM 


SC3 




+4-+ 










+ 


m* 


B007 


FH25 


+++ 


4+++ 


♦ 4+4 




+++ 








BOOS 


mi 


++++ 


++++ + 


♦+++ 


4+++ 


+4+4 


++++ 


++++ 


++++ 


B009 


H1U31 


+4 


+++ 


4+44 


+44+ 


Mil 


4+++ 


++++ 


++++ 


mo 


mm 


1 1 M 


ND 


+4+4 


++++ 


MM 




++++ 


++++ 


BOH 


Hiioi 


+++ + 


ND 


44+4 


++++ 


++++ 


+4+4 


++++ 


++++ 


mt 


HU03 




+++ 












+ 




IQ30G 


TTTT 


i M > T 


+**++ 






mt 




UtT 


B014 


H1307 


++4+ 


ND 


+++t 


444+ 


4+4+ 


++++ 


++++ 


++++ 


5013 


mm 


++++ 


ND 


++++ 


++++ 


++++ 


++++ 


++++ 


++++ 


boh 


IFll 
















+++ 




mi 


++++ 


++++ 4 


++++ 


++ 


++++ 


++++ 


++++ 


++♦+ 


BQ19 


70513 




ND 








+ 


++ 




BQ21 


FMC6S 


++++bi 


ND 


ND 




++++ 


++++ 


++++ 


++++ 


8022 


FMC76 


++++ bi 


ND 


NO 




++++ 




++++ 




B023 


B63-76I 


ND 


ND 


44+4 


+ 44+ 


++++ 


++++ 


++++ 


.++++ 


B026 




nd 
















B028 


FMU-TAC12 




ND 


ND 




+++♦ 




+44 




B051 


FMU-BCMAl 


4 




ND 


4 


+4+ 


+++ 


44 




B053 


SlCD134L-2(4ClJ) 


++++ 


++++ + 


4+44 


+ 


+4+4- 


MM 


++++ 


++++ 


B057 


STCDI37HF1 




4- 




4 






+ 




B05S 


9AS . 




+ 


+4+4 


++++ 


MM 


++++ 


+++ 


4 M i 


B059 


Ftt ' 


++ 


++++ 












++++ 


mo 


F35 


4- 














+++ 


B06I 


Fiiy 


+ 


++++ 












+++ 


6062 


1A1 : 






an 


+ 




+ 






B063 


I1C1" 


++++ 


4++4- f 


+4+4 


4 


4+44 


++++ 


++++ 


++++ 



The cdh were incubated wilh the diQbnart mAbi Thro cell* wtw waihed nod iocu baled with fcriotinylsicd inti*moU$e light K chain Allowed by strep- 

tavidin-Pe. A rTTOconjugated anti-rat 1*G antiserum was used with rat mAte. Resulu rtpment the percentage of positive cdk <20% of pc». 
tive cells; +, of posi live eclh; ++, 40-60% of posItlYS cells; *++, 6040% of positive cells; +♦++, W-100% of posiiive cdls; ND: not done; f: 
ittcrtmeot of thej molecule expression with sctivation: \p: bimodal. 
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Code 


done flame 


CESS 


BEN 






VWW k*\ 




NCEB 




B001 




+-*++ 


++44 


44+" 




4 


4+ 


++4+ 


+4+ 


B0Q2 


3112 


44+4 


4+4+ 


++++ 




++++ 


4+44 


+4+4 


— 


3003 




4++4 


44+4 


++4+ 


4+44 


4+4+ 


4444 


44+4 


-M-++ 


BOH 


A53S 


+++ 


+++ 


++++ 


+444 


4444 


44 


»M4 


++++ 


BO0J 


l$Cl 


+4+4 


++++ 


4+44 


4++4 


+4+ 


44+4 


4+44 


44+4 


B006 


OS 




- 


44 




*+ 






+++ 


B007 


FfQS 




+++ 


++++ 


_ 


++«H> 


++♦+ 


rr+T 


r • 


BOOS 


FB21 


++++ 


++++ 


4444 




++++ 


•M-+4 


++++ 


4444 


9009 




++++ 


♦44+ 


4+4+ 


++++ 


++++ 


++++ 


++++ 


++++ 


B010 


K122U 


++++ 


++++ 


4444 




++++ 


■H 4 + 


++++ 


_ 


D0U 
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++++ 
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+ 


+44+ 


+4+4 


++♦+ 


_ 
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+ 




+44 


+++ 


+ 


+4 


4+44 


+ 


B013 


H&06 


++++ 


++++ 


++++ 


+ 


4444 


44+4 


44+4 


_ 


BOH 


KDQ7 


++++ 


44+4 


' 4444 


— 


_ 


44++ 


444+ 
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H3J02 




4444 


444* 




++++ 


++++ 


++++ 




Boie 


1F11 


+ 


— 


— 








— 


_ 




8A1I 




♦+♦+ 


*+++ 


++++ 


Mil 




+++* 


+444 


B019 


70513 


+-M-+ 


- 


- 


+ 


- 






++++ 


B021 


Fkc« 


++++ 


+44+ 


++++ 




+ 


+ 


I t + 


++++ 


B022 


FMC7S 




++++ 


* M » 




++++ 


4*++ 


++-M- 




BQ21 


B$3-7<1 


*+++ 


+++♦ 


■* + »» 






++++ 


++++ 




B026 


Vlcky-1 


4+ 
















0026 


FMU-TAC12 


4+ 


4 


++ 


+4 




+ 


4 


4 


B05) 


FMU-BCMAl 


4+++ 




+++ 




4+ 


+++ 


444 


4+44 


BOB 


SICD)ML,2(4Caj 


4444 


444 


4+4+ 




4+++ 


++++ 


4444 


444+ 


B057 




++ 








4+ 








B05S 


9A5 


++++ 


++++ 


++ 


+ + + + 


. 4+44 


+4 




+++ 


B059 


m 


++ 




+•*-++ 




++4+ 


+ 


4 


4-1-1 1 


5060 


P35 


++ 




++++ 




+++ 




4 




B0«1 


FIW 


++ 




++++ 




+rt 


+ 




++++ 


B0tt 


lAl 


++++ 


+++ 


+++ 






++++ 




MM 


BOM 


UC1 


++++ 


++++ 


++++ 




4444 


4+44 


44++ 


++++ 



The cells WGreincutettd with the different mAbL Then ceils were vuhod and incubated with tdottoylatcd rott-mouse l^ht k ctuio foDovcd by strep- 
tavidb-PcL A FrrC-conjagirtd ftAtltflt Iffi MUkeaum wu oatd wiifa rat niAhs. Results nrpnwnl (be pcrtxctijc of pofitive cells: -, <2DH ofpooW 
ttvt cells: t, 2(M0S of positive celb; -H-, «(M0% ofpodtlvi ceUAj 444 f 6(^80% of positive cdls; ++++, S0-100% eXpociUve ccUl 



oo activated fl cells (Table 3). Strong expression in the 
mantle zone of tonsil sections was observed (Table 1\ 

SC3 (B006). The cell-surface molecule recognized by 
this mAb was ekpre$$ed on activated but not on resting 
E cc0» (Table 3). AH analyzed B cells were negative 
except for low levels found on mantle zone B cell and 
p!a*ma cell lines (Tables 3 and 4). Expression was not 
restricted to B cdl$ since high levels were detected on 
granulocytes and dendritic cells, and to a lesser extent, 
on red biopd cells and platelets (Table 6). 

FH25 $007), The molecule recognked by this mAb 
was present on mature and activated B cells (Table 3). 
Interestingly, high levels could be detected on the pro- 
B cell line REH (Table 3). Its expression was not B cell 
restricted since it was also highly expressed on resting 
and activated T cells ai well as monocytes. It was 
weakly expressed on NK cells and granulocytes 
(Tables 5 and 6). 

FB21 (BQQ8). This mAb reacted strongly with B and 
T ccDa, granulocyte!, monocytes, and NK cells, less with 
dendritic and red blood cells (Tables 3,5, and 6). Its reac- 



tivity increased with B cell activation (Table l\ In fact, 
during B cell development, reactivity crossed from pro-B 

cells to activated B cells (Tabic 3). Strong staining of the 
mantle zone was observed (Table 7). 

HI305 (BO 1 2). This mAb reacted with activated B and 
T cells (Tables 3 and 5). No staining was detected with 
immature B cells (Table 3) and strongest reactivity was 
found with granulocytes. Lower reactivity was detected 
with monocytes and platelets (Table 6). 

38.12 (B002), HI220 (B010), HI301 (BOM), HI306 
(B013), HD07 (B014X HI3Q2 (BO 15), udfi63-76I (B023> 
Seven of the submitted mAb* were highly reactive with B 
cells and other APC's (Table 3). Since reactivity patterns 
were raninisccnt of mAbs directed against MHC class U 
molecules, we tested their reactivity on the Rjtf cell line, 
and as well as a Raji mutant expressing low levels of these 
molecules. AH of these mAbs exhibited greatly reduced 
reactivity with the mutant as compared to the wild type 
Raji ceO line (Tabic 8). To further daaaonstrate their speci- 
ficity, we performed itnmunoprecipitations from Raji 
lysates, Our results showed that all of these mAbs 
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Reactivity Of thf mAbs with CD34* precaison, T cell*, and T ceO lines 












Code 


Qcjoc rone CD34* prtcunon 

! 


Tcdw 


Activated T 
cells (PHA) 


JURKAT 




NK 


YT 


B001 




44 




- 


- 


— 


— 


booz 


3B.J2 


— 


ND 


- 


- 


ND 


++++ 


8003 


HXtU1 4-M-+ 


+++4 


(Ml 




1 1 1 1 


♦ ♦4+ 


++*4 


B004 


*SW +444 


+444 


44+4 


— 


444+ 


+4 


4++4 


B005 




+44 


++++ 


- 




t+4 




WW 


SCJ 




- 




— 


— 


— 


BOOT 




++++ 


++++ | 


t+44 


+ 


4 


44+4 


boob 


FS2I 


4+4+ 




- 


- 


++++ 


++++ 


BQ09 


H1L-131 


+ 


+ 




44 


- 


— 


BQ10 


HlilO 




ND 


- 


- 


ND 


++++ 


BOH 


HDOi 




ND 


- 


- 


ND 


+4++ 


mi 


HCOi 




++ 




4 


- 


- 


BO 13 


HI}** 


— 


+++ 


** 




■~ 


t444 


BOH 


M307 




ND 




- 


ND 


1 f 


B015 


HD02 


_ 


ND 


— 




ND 




B01* 


IFII 




- 




- 


- 


- 


B017 




+44 


44* 


+4*4 


+44+ 


+4+ 


+444 


BOlv 


70513 




- 




- 


ND 


- 


B031 


F*(C6S 




ND 




+ 


ND 


- 


BOU 


FMC76 




ND 


- 


+ 


ND 


- 


D023 


E63-761 




ND 






ND 


4+44 


B026 


Ykiy-1 


*• 












B021 


FMU-TAOZ 




ND 




444 


ND 




0031 






ND 




+ 


ND 




B053 


5JCD1WM(4C12) +4 








+ 






B057 


SiqD137UlFl 






++++ 


++ 




+ 


B0S8 


95A 


+++ 


+ 


+++ + 


++++ 




4++4 


B059 
















BOdO 


P25 














W61 
















8062 


1A1 - 














BOtt 


HGl 


4 


4 


4 









The cefli were incubated with the different mAb* Then ceU* were washed md incubated with MotioyUted anti-tocua* UfifSit x chain followed by strep* 
laridin-Pt. A PfTCwJogited aati-nt IgO uliserum wM used with rat mAbs. Results npretcnt tbe pcrocntagu of positive cells: <2VK of pod- 
tivt cell*; 4 lO-WH of positive ocQ* -r-t.+O-ecV, of positive cells; 444, 60-40% of positive cells; 4444, 80-100% of positive ttlfcNP; not done: |: 
increment of molecule expnsaioti withactxvatlnn. 



precipitated two bands of 35 and 24kDa» characteristic of 
MHC class II molecules (date not shown). 

3.2. Characterization of monoclonal antibodies that 
recognize known molecules with unknown CD'm 

HM124 (BU03), RS38 (B004) ? and K5Ci (BM5). 
These three cn Abs recognized BST2 (bone maiTow stro- 
mal antigen 2). Ibis molecule was highly expressed dur- 
ing B cell development, from pro-B precursors to plasma 
oetls and its expression incmased with activation (Tables 
3 and 4), C034* bone-marrow cells were also positive 
(Table 5). In addition, BST-2 was highly expressed on T 
cells, monocytes, NIC cells and dendritic cells (Tables 5 
and 6). All B cell lines tested were positive, except for the 
pro-B cell liae JM1 (Tabic 3). Lymphoid ToDklcs and 
Don-bematopoietk cells were were heavily stained with 
these antibodies (TabJc 7). 

HIL-131 (B0Q9). This mAb recognized a molecule 
expressed by 1 APCs with strongest expression occurring 



on dendritic cells (Tables 3 and 6), Expression was also 
observed on peripheral btood T cells and the T cell line 
HSB2 (Table 5). During B cell development, it was 
highly expressed on pro-B, pro-B cells, and immature 
cells. While decreasing with maturation, expression 
Increased following activation (Tables 3 and 4). HIL-131 
mAb stained scattered cells in the interfbQicular zone in 
tonsil sections (Tabic 7). 

IF11 (B016> This mAb recognizes GD9P-1, also 
known as EWT-F. All B cells tested were consistently 
negative with the exception of the Burldtt lymphoma cell 
line Naraalwa (Tables 3 and 4). Monocytes were nega- 
tive but some myeloid cell lines such as HW0, U-937, 
and K-562 were highly positive (Table 6). Positive stain- 
ing with 1F1 1 mAb of non-lymphoid cells wa$ observed 
in tonsils while strongest reactivity occurred with crypt 
epithelial cells (Table 7), 

8A12 (BOH) and 9A5 (B058). These mAbs are from 
two different laboratories and recognized EWI-2, also 
known as PCRL The specificity of these mAbs was 
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++++ 
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BOOS 
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++44 
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4+4 
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BOM 
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+*+ 
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+44+ 
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+ 


BOOT 


FH25 


4 
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a* 


4 


- 


- 




- 


BOOB 


FB21 
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+4+ 


+4 


4 


44 


- 


4 


B009 
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44 


+44+ 


4H » 


4 


4+4 


- 


— 


B0I0 






44 


- 


— 


- 


ND 


ND 


4 ND 


soil 




ND 


44 


- 


- 


- 


ND 


Nn 


ND 


B0U 


^1305 


+++♦ 


+ 


- 


♦+ 




- 


44 


- 


B01J 




_ 


t+ 






- 


44+4 


- 


- 


8014 
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ND 


+4 
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- 




ND 


ND 


ND 


B015 
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ND 


++ 
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ND 


ND 


ND 


B016 
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B017 
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44 
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ND 


ND 


ND 


B021 
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ND 




+ 
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ND 


vm 
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ND 
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ND 


ND 


ND 


B023 


ftA3-761 


ND 


+++ 








ND 




ND 


B016 




















B021 




ND 


+4+ 


+4 






ND 


ND 


ND 


B051 


flMlNBCMAl 


ND 




+ 




4 


ND 


ND 


ND 


B05* 


5hCDi$4W(4a2) 






+ 




4 


+■ 


+++ 




B057 












+ 








BQ58 






+4 
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Hie cdl» wCTjncatarf with the difooit mAbc Then cdls were wuhed and iiittibaled with biolinylatod anti-mouse H«fat x chain followed by i&cp- 
uvidio«P«. A FTrC-coqjugated soiktt I|G antiserum wu used with rtt mAt*. Huvlts represent the p wantage of potolive cells: <20% of pon- 
tive cells; +, 2M0% of positive cells; ++, 40-60% of podtfvt cdU; 44+, 4V *0% of posit** oeJli; +4++, 80-10D* of positive cells; ND: not done; 
grmiralo.: granulocyte*; roonoj monocytes; DCs: dosdeitic cells; RBC: ral blood cell*. 



confirmed frith tracsfected cells (data not shown). Dur- 
ingBcdl dfcvdopmcnti we observed expression of EWI- 
2 celteuif ace molecule from pro-B cells to plasma cells, 
with expression incrming after activation (Table 3). It 
was also highly expressed on T cdls (Table 5), Although 
the staining of cell lines was Identical with both antibod- 
ies, differences were observed m its reactivity with iso- 
lated tonsil B ceils and NK cells (Tables 3 and 5> In 
tonsil sections stronger staining in the germinal center 
was detected with &A1Z 

70513 (B01P). This mAb recognirad TRANCE 
(TNFSF1 1) and was reactive with the cell-surface of sev- 
eral B cells and B cell lines (Tables 3 and 4), 70513 mAb 
stained scattered cells in the interfollicular zone In tonsil 
sections (Table 7% 

Yfcky.UBQ26) and FMU-BCMAl (B05J). While 
these two'mAbs rettgniza BCMA (TNFRSF17), 
Vicky»l mAb showed very faint staining, Their reactivity 
was shown to be B cetl restricted, Pre-B cells and mature 
B cells expijessed low levels of the BCMA protein, while 



highest levels of expression were found on immature £ 
cell and plasma cell lines (Tables 3 and 4). 

FMU-TACI2 (BQ28) and 1A1 (B062). Although these 
two mAbs recognized TACI (TNFRSF13B), FMU- 
TACI2 mAb showed Yery Aunt staining Low levels of 
TAG were detected on tonsil B cells and several B cell 
lines (Tables 3 and 4). While no up-regulation of expres- 
sion could bo detected after in vitro B cell activation 
(Table 3\ strong expression on EBV-ttansformcd B cells 
was observed (Table 4), Unexpectedly, FMU-TA02 
mAb reacted with some Burlritt lymphoma cell lines that 
were negative for 1 Al mAb (Table 3). 

S1CD134L-2(4C12) (B053* This mAb recognized 
OX40L (TNFSF4). The Kperindty of This mAb was con- 
firmed with transrectal cells (data not shown). Strong 
expression of OX40L was observed on isolated B cell* and 
platelets (Tables 3 and 6> CD34 + bone*marrow cells 
expressed detectable levels of this molecule (Table 5). Dur- 
ing B cell development, all B cdls expressed this molecule, 

the strongest expression occurring from the B immature 
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+ 
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scaram ecus liiienouicuiar zone 
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+♦ 
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BOOS 
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— 


+ 
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BOOS 


FB21 






— 
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— 
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BOlO 
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♦ 


+ 


+ 


An&MKC class II pattern 


BOU 
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++ 


++ 
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B012 
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- 
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B013 
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++ 




++ 
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HIJ07 


+t 




++ 
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+♦ 




++ 
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1 1FII 


- 


— 
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! 8Ai2 










B0I9 
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(+) 




nnoi 

OUil 
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BQ22 
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BOJJ 










AnlLMHC class U putters 
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* 
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++ 


++ 
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++ 
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i SICDIJ7L-IF1 
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B05S 
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Sotttntd cells 


B062 


; iai 










BOti 
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Rcactinty of th» mAbs whh R&ji aod Rail nmant Ceil line 
Code Oontn&me Mfl 



Rajt 



RiJimutAOt 



38.12 


: B002 


377 


198 


HI220 


fioio 


J311 


18j6 


H730I 


BOH 


455 


40^ 


HD06 




4578 


17.4 


HI307 


B014 


5867 


100 








$517 


E63-761 


B023 


2487 


*0J 



MFI: mean fluensccnce intenstiy. 

stage to the plasma cell stage (Table* 3 wid 4). Expression 
in lonsikr Fplltcles vw also detected (Table 7). 

SICD1371^1F1 (B057). Although tbitixiAb vax sub- 
mined as recognizing CD137L (TNFSF9), we were not 
able to confirm this specificity with trtmsfected cells 
(data not shown). Resting B ceDs were not reactive with 
this mAb. However, following in vitro activation, 0 celb 
were stained' with this mAb (Table 3) and low reactivity 
was detected with several B cell lines (Tables 3 and 4). 
While T cell^ were negative, the T cell lines Jurkat apd 



HSB2 were highly positive (Tabic 5). NX cells were neg- 
ative, whereas) the NK cell line YT was positive (Table 
5> Reactivity with follicular dendritic ceQs was observed 
(Tabic 7). 

FSn (B059) f F2S (B060), and Fl 19 (B061). These three 
mAbs recognized 1RTA-2 (FcRH5), which was detected 
on mature B ccllav its expression increasing aAcr in vhxo 
B cell activation (Tabic 3). No expression was detected 
on non-B cells (Tables 5 and 6). Multiple-colour flow 
cytometry analysis of isolated tonsil B cells showed the 
highest expression of 1RTA*2 on mantle tone cells, with 
less expression on germinal centre ceils (data not shown), 
However, only half of the mantlo-ocU lymphoma cell 
lines expressed IRTA-2 (Table 4). 

11CI (B063), This mAb wognized BAFF-R 
(TNFRSF13C), a molecule highly expressed on all tonsil 
B cells (Table 3). In fact, during B cell development, it 
was already detected on pro-B cells, and all mature B cell 
expressed this molecule. BAFF-R expression was up reg* 
ulaicd following in vitro activation (Tables 3 and 4), We 
observed low levels of this molecule on T cell* and no 
increased expression after T cell activation with mitogen 
PHA(TableS). 
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The maturation of human B cell precunei into func- 
tional B cms & & highly regulated proems involving the 
coordinated aiarwdtioa end loss of B eel! asocctated 
cell-swfac^ molecule [6], Although surfacs nranuno- 
globulms $fe central to B cell function! otto surface 
structures |we aloo critical for the normal development 
and regulation of dificyentktion, aarvatzOttf, aad prolif- 
eration [7f White a significant number of ceJUsurface 
molecules expressed by B cells had been previously iden- 
tified the ijranbar of CDs now defined by the HLDA8 
Workshop! B cell Section has considerably Increased 
[g,9J, Previously, anfibo&ss against unknown molecules, 
produced after immuni^tion with leukocytes, to tho 
principal tools in identifying new leukocyte cell-surface 
molecules ; However fo recent years, rotoot mAbs have 
b@@n produced after this molecule has bean cloned, rather 
than teforfc. Therefore, most oX the mAb9 submitted to 
thfi HLDA8 B cell Section were direeted against kno^B 
molecules., 

Here we discuss the expression patterns of 1 0 novel B 
cell gsoociated molecules, each of which received a CD 
desipmtioiji during the 9th HLDA8 Workshop. 

CD317 .antibodies recognised BST2 (bone marrow 
stromal antigen 2) [10,1 1], One study reported that mAb 
HM1.24 (|00S) recognized a B cclKassodattsd protein, 
su^estwgiit represents a specific marker of late-stage B 
cell maturation [12], This mAb, currently being used for 
the treatment of multipfe myeloma [13], exhibited its 
highest reactivity with the myeloma cell line RPMI 8226. 
However, k contrast to previous reports, we found this 
protein to be highly expressed on all B cell stages of 
differentia4oi3u Moreover, we detected significant levels 
on bone-tnairow CD34* celk Additionally, we observed 
high levelsof this protein on T cells* which is consistent 
with the large amount of transcripts found in a T cell 
clone by SAGE [14]. Our data also show that Lbis pro- 
tein is exptWd on other leukocyte and nofr-besiatopol- 
etk celts. 

CD275 (ICOSL, B7-H2). This molecule is a member 
of the B7 family and the ligand for the T cell specific 
reofptor ICOS (CD278) [15J, Our data confljcm its pref- 
erential expression on AFC^> as well as on a subset of T 
cells. The ICOS'JCOSL pathway promotes not only T 
cell activation and effector responses, but also T cell- 
dependent ;B call responses. Here we observed that 
CD275 (ICOSL) was highly expressed on pro-B, pre>B 
cells and immature B cells, suggesting q functional role 
of thu receptor during the early stages of B cell develop- 
ment. 

CD3l5,iaiso known as CD9P-I or EWI-F, belongs to 
the immunoglobulin superfaxnily and is associated with 
several tetraspan family members such as CD9 and 
CD81 [I6i\ll This protein was present on non-hemato~ 
poietic eels and its expression on leukocytes was 



restricted to myeloid cell lines. With tb© exception of the 
Durkitt lymphoma ccU line Namalwa all B C$Us and -B 
cell lists were negative 

CD316, also referred to as EWI-2, PORL, or immu- 
noglobuKs supcrfainfly member 8» m EWI-3, CD101, 
and CD315 are known to associate with mcmbars of the 
tetraspan family [18,19], A6 previously reported, B* and 
T-lymphocylefl oppressed high levels of this protein, 
whereas monocytes, dendritic cells, granulocytes, and 
platelets were negative [19]. However, we observed that 
this protein was also present on myeloid oaD linea. More- 
over, its expression was not restricted to mature lympho- 
cytes since we observed its presence on almost oil tested 
B cell-lines. 

CD254 obo known as TRANCE, osteoclast differen- 
tiation facto; or TNFSP11 is a metabc? of the TNF 
superfamOy [20}. This cytokine, which tsmch) to 
TNFRSF11A, has been reported to be expressed by 
myeloma cells, suggesting that the latter may promote 
bone re-abiorption [21]. Here we show that some non- 
myeloma B cgJJ lines expressed this molecule on the cdl- 
Kiuface. 

CD2S9, also known as BCftflA or TNFRSF17 
(CD2G9), is a member of the TNF receptor superfesaity 
and not only binds to APRIL (CD 256) and BAFF 
(CD257), but has also bean shown to play a role in 
plasma ccU survival [22-24]. As reported, the expression 
of this molecule was 9 cell restricted [25} 

CD267, also known ao TACI or TNFRSF13B 
(€0261% is a TNF superfkmlly receptor that binds to 
both CD253 (APRIL) end CD257 (BAFF) [22J. We conr 
firmed that CD267 (TACT) expression was B cell 
restricted. Moreover, we observed Strong expression on 
BBV-transforzned B celk However, in contrast to the 
other BAFF receptors, CD267 (TACI) exhibits a nega- 
tive regulatory r ok in B cell homeostasis [22>26\27]. 

CD268 (BAFF-R, TNFRSF13Q is the primary 
receptor for CD257 (BAFF) and plays an important role 
in B cell development and survival [22}. This molecule 
was highly expressed on all mature B c@Uo and during B 
cell development it was already found on p*o-B cells. As 
previously reported, we observed low levels of this mole- 
cule on T cells [28]. CD26B expression on B cells was up 
regulated following activation, In contrast, no expres- 
sion increase was detected after T cell activation. 

CD252 (OX40L, TNFSF4) is the ligand of the TNF 
superfamjly receptor OX40 (CD252) and haa been 
shown to play an important role in B cell proliferation 
and differentiation [29,30]. Here we show that this mole- 
cule was found on the cell-surface of bone^xnonow 
CD34* precursor cells, as well as on B cells at all stages 
of their development, with strongest expression occur- 
ring from immature B cell stage to the plasma cell stage, 

CD307 (1RTA-2 or FcRHS) belongs to the newly 
designated Fc receptor homolog family [31,32]> This 
molecule, together with CD267 (TACI) and CD269 
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(B04A), wfere tfes cdy mokcnko analyzed m this 
1 ved to be B cell restricted. Thus, far, ida- 
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cell-aasotiated markers have been shotm 
restricted [BJ. Foiff of these molecules 
the pre-B and B o@D receptof eomplexca 
9b. CDI79a P aad CDl79bX while the rest 
by different B cell subsets, nasnely CD19, 
, and CD22 [9J. Heretofore, prevailing 
opinion has 'suggested that ell B cell reotricted mole- 
cules bad alrbady been described. In fact, it ie quite pos- 
sible that the nmnteff of kno^n cell surface molecules 
exhibiting a' B cell restricted expression pattern may 
well incrcagj during the neat few years. For example, 
most of the spsw Fc receptor homolog family membsra 
that havQ recently teea cloned, including CD307, seem 
to be expressed only by B cells [33]. In this gtody* 
have also sdughfc to address the exprefidem leveJo of 
these B cell-associated molecules on other leukocytes, 
Most mAbsjthfi* identify csfl-fnirface molecules were 
not lineage sjpeafie, they we expressed not only on 9 
cello, but al^o on several leukocytes and lymphocyte 
subsets. The £mportaneG of cross-lineage comparison is 
based on thejraiization that many molecules, evsn one 
like CD4, which was thought to be lineage-restricted; 
are actually (expressed by multiple cell lineages. It k 
therefore of crucial importance to increase our knowl- 
edge of the eppressioa patterns for a better insight into 
these molccufes. 

Half of thie mAbs submitted ajpunst unknown mole- 
cules were able to rscognse MHC class II molecule. 
The targets fbr the remaining mAbs could not be deter- 
mined. At least four mAbs, including 37.20 (B001), SC2 
(B006), Fm$ (B007) f and FB21 (BOOS) could apparently 
identify new B cell-associated mokcules selectively 
expressed on B cell subpopulatioas. Cloning the mole- 
cules that these mAbs recognize will be an important 
goal of future studies. 

La conclusion, the availability of mAbs directed 
against novel B cdl surfhee molecules will haw not only 
broad implications for B cell biology, but also for devel- 
opment of new diagnostic and therapeutic tools. 
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